Strain-dependent measurements Figure S1 . Viscoelastic properties of hydrogels in the presence of SDS and urea. Strain sweep at =1 rad/s, at 25°C of the PE PEG2000 at (a) varying SDS concentrations and (b) varying urea concentrations, as indicated in the panels (closed symbols G', open symbols G'').
Analysis stress relaxation data
The frequency-dependent viscoelastic moduli G'( ) and G''( ) can be derived directly from the Fourier transform of a stress relaxation test, as
where G(t) = (t)/ 0 is the time-dependent modulus, with σ(t) the time dependent stress after a step in the strain of magnitude 0 . G'( ) and G''( ) are the real and imaginary parts of
respectively.
Brief description of the Matlab function 'Gstar_from_G_t'
The MATLAB function Gstar_from_G_t.m calculates * ( ) from G(t), using Eq.1. As the experimental data for G(t) is always limited to a finite range of time scales, the code extrapolates G(t) at short and long times, beyond the range that was measured experimentally. To do so, the code uses a powerlaw fit to both the upper and the lower end of the measured G(t)
1
. The data in between are integrated exactly from the experimental data, assuming power-law behavior between consecutive data points. In each section, including the initial and final power-law regimes, the relevant contribution to the integral in Eq.1 is calculated, using the incomplete gamma function 2 , which allows us to calculate the definite integral for each section. The width of this upper and lower end of time scales is controlled by the parameter sectionspan, which is currently set to a value of 5 (which means that the width of the sections used for the power law fit spans over a factor of 5. 2 in Matlab, this is implemented by the built-in igamma function. 
